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NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has one or more arms which come to connect with a serial two switching elements which have a fly 
wheel diode. The drive circuit which an input terminal is connected to a dc-battery, and an output terminal is 
connected to a motor, and carries out energization control of said motor by turning on and off of said switching 
element The chopper circuit which comes to connect with a serial two switching elements which are connected 
to juxtaposition in this drive circuit, and have a fly wheel diode, The direct-current side reactor connected 
between the neutral point of this chopper circuit, and a dc-battery. It is prepared so that on-off control of the 
switching element of said drive circuit and a chopper circuit may be carried out The driving gear of the motor 
which comes to provide the control means whose operation enables the operation of said chopper circuit as a 
chopper for pressure ups when supplying power to a drive circuit from said dc-battery, and is enabled as a 
chopper for pressure lowering when supplying power to a dc-battery from said drive circuit 
[Claim 2] A control means is the driving gear of the motor according to claim 1 characterized by controlling to 
supply the reference voltage of a dc-battery to a drive circuit when a motor output is low, and to make a 
chopper circuit act as a chopper for pressure ups when a motor output is high. 

[Claim 3] A control means is the driving gear of the motor according to claim 1 characterized by being 
constituted so that a chopper circuit may be made to act as a chopper for pressure lowering at the time of the 
regeneration of a motor when a motor generation-of-electrical-energy electrical potential difference is higher 
than battery voltage, the charging current to a dc-battery may be controlled, it may be made to act as a 
chopper for pressure ups by carrying out on-off control of the negative side switching element of the arm of a 
drive circuit when a motor generation-of-electrical-energy electrical potential difference is lower than battery 
voltage and the charging current to a dc-battery may be controlled. 

[Claim 4] While having a full wave rectifier circuit for carrying out full wave rectification of the external AC 
power supply and connecting the ac side reactor to the alternating current input terminal side A forward side 
direct-current output terminal attains to the neutral point of one arm of a drive circuit, and a negative side 
direct-current output terminal is connected to the negative terminal of a dc-battery. A control means The 
driving gear of the motor according to claim 1 characterized by being constituted so that it may be made to act 
as a chopper for pressure ups by carrying out on-off control of the negative side switching element of said one 
arm at the time of charge of the dc-battery by external AC power supply. 

[Claim 5] It is the driving gear of the motor according to claim 4 characterized by having an ac side current 
detection means to detect the charging current which flows in a drive circuit through a full wave rectifier circuit 
from AC power supply, constituting the full wave rectifier circuit including two or more thyristors, and 
constituting the control means so that the energization phase of said thyristor may be controlled based on the 
detection current of said ac side current detection means to become size from abbreviation 0 gradually. 
[Claim 6] It is the driving gear of the motor according to claim 4 characterized by having a direct-current side 
current detection means to detect the charging current which flows to a dc-battery, and constituting the control 
means so that the on-off duty of the chopper for pressure lowering may be gradually raised based on the 
detection current of the direct-current side current detection means and the charging current may be controlled 
to a predetermined value. 

[Claim 7] A control means is the driving gear of the motor according to claim 6 characterized by being 
constituted so that the on-off duty of the chopper for pressure ups may be adjusted and the charging current 
may be controlled, when the detection current of a direct-current side current detection means does not reach 
a predetermined value. 

[Claim 8] The driving gear of the motor according to claim 5 characterized by connecting the switching circuit 
which comes to connect with a serial two switching elements which have a fly wheel diode in a drive circuit at 
juxtaposition, and using the bidirectional triode thyristor instead of being a full wave rectifier circuit. 
[Claim 9] A control means is the driving gear of the motor according to claim 4 characterized by being 
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constituted so that it may control to make the alternating current which flows from external AC power supply 
follow the reference signal of the sine wave which synchronized with the AC-power-supply eiectncal potential 



[Claim 10] It is the driving gear of the motor according to claim 9 which a capacitor is connected to juxtaposition 
in a drive circuit, and is characterized by constituting the control means so that the electrical potential 
difference between terminals of a capacitor becomes beyond the peak value of an external AC-power-supply 
electrical potential difference and it may control. , . n u * Kx, ho;«.r 

[Claim 1 1] A control means is the driving gear of the motor according to claim 9 or 1 0 character^ed by being 
constituted so that a chopper circuit may be made to act as a chopper for pressure lowering and current limiting 
may be performed, when the electrical potential difference between terminals of a capacitor is higher than the 
charge electrical potential difference of a dc-battery. . l. 4^ 

[Claim 1 2] The driving gear of the motor according to claim 2 by which reference voltage of a d^'battery is 
characterized by being constituted so that it may be impressed by the motor in the condition that the PWM duty 
of a drive circuit becomes 100% in the output for which a motor is used most frequently. 
[Claim 1 3] A control means is the driving gear of the motor according to claim 8 characterized by being 
constituted so that external AC power supply may be made to revive the residual energy of the dc-battenr at 
the time of refresh actuation of a dc-battery by carrying out on-off control of one arm of a drive circuit, and the 
switching element of a switching circuit. . . . o u * ■ Kw 

[Claim 1 4] A chopper circuit is the driving gear of the motor according to claim 1 to 1 3 characterized by 
consisting of transistor modules which consist of two transistors which have a fly wheel diode ,n juxtaposrtion. 
[Claim 15] A motor is the driving gear of the motor according to claim 1 to 14 characterized by using Rota 
constituted with the permanent magnet which comes to contain iron. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the driving gear of the motor which changes the direct current 
power of a dc-battery into alternating current power by the drive circuit, and was supplied to the motor. 
[0002] 

[Description of the Prior Art] For example, the conventional example of the driving gear which drives the motor 
of an electric vehicle is shown in drawing 10 . That is. while the direct-current bus-bars 2 and 3 are connected 
to forward [ of a dc-battery 1 ] and the negative terminal which consist of a nickel system cell (a nickel hydoride 
battery, nickel cadmium cell), between this direct~current bus-bar 2 and 3. the inverter circuit 6 which comes to 
carry out bridge connection of six transistor 4U 4W and 5U thru/or 5W is connected, and the output terminal of 
that inverter circuit 6 is connected to the input terminal of a motor 7. In this case, since the direct current 
voltage of a dc-battery 1 is directly impressed to an inverter circuit 6, output (engine speed) control of a motor 
7 is performed by carrying out PWM control of the inverter circuit 6. 

[0003] Moreover, conventionally, if a dc-battery 1 discharges and an electrical potential difference descends, 
since power required to drive a motor 7 will no longer be obtained, in order to charge a dc-battery, the battery 
charger which consisted of rectification smoothing circuits which rectify and carry out smooth [ of the 
transformer which transforms the AC-power-supply electrical potential difference of external AC power supply, 
and the alternating voltage from this transformer ], and are made into direct current voltage is carried in the 
electric vehicle. 

[0004] Furthermore, since it becomes impossible for the dc-battery 1 which consists of a nickel system cell to 
emit the charge power of the dc-battery 1 interior 100% by the memory effect, it makes the refresh actuation 
which makes the residual power of a dc-battery 1 discharge to the resistor for discharge until the electrical 
potential difference turns into a minimum electrical potential difference perform conventionally. 
[0005] 

[Problem(s) to be Solved by the Invention] The following technical problems which should be solved occurred 
with the above-mentioned conventional configuration. 

(a) In an electric vehicle, on transit, although the maximum output needed for a motor 7 is large, the capacity of 
a motor 7 and an inverter circuit 6 is set up, corresponding to the maximum output with a stationary output is 
small and natural. In this case, in order to make a rotational frequency low by PWM control of an inverter circuit 
6 at the time of the low-power output of a motor 7, it is necessary to make pulse width of PWM into smallness 
very much that applied voltage to a motor 7 should be made low. therefore many harmonic content will be 
contained in the applied voltage of a motor 7, the motor loss it is without a loss on a motor 7 mainly from iron 
loss with this harmonic content occurs, and the effectiveness at the time of steady operation worsens. 
[0006] (b) although regeneration power is supplied from a motor 7 to a dc-battery 1 when a motor 7 changes 
from high power to low-power output — the engine speed of the motor 7 at this time — a motor generation-of- 
electrical-energy electrical potential difference — battery voltage — receiving — ****** — proper 
regenerative braking is not performed by **. 

[0007] (c) Since the battery charger which has a transformer etc. for charge of a dc-battery 1 is required, a 
manufacturing cost increases, and since especially the battery charger containing a transformer needs a large 
installation tooth space, it is disadvantageous for an electric vehicle. 

[0008] (d) Since it is necessary to prepare the resistor for discharge with it since a dc-battery 1 is refreshed 
and stripping of the residual power is carried out as the Joule's heat by the resistor for discharge, and especially 
the large-sized resistor for discharge needs a large installation tooth space, for an electric vehicle, it is 
disadvantageous. [ bad and energy efficiency and ] [ large-sized ] 

[0009] This invention was made in view of the above-mentioned situation, and the 1st purpose is in offering the 
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driving gear of the motor which can improve the effectiveness at the time of steady operation of a motor. 
[0010] The 2nd purpose of this invention is to offer the driving gear of the motor which can perform regenerative 
braking smooth irrespective of the size of a motor generation-of-electrical-energy electrical potential difference 
at the time of regenerative braking of a motor. 

[001 1] The 3rd purpose of this invention is to offer the driving gear of the motor which does not need the 
battery charger of dedication for charge of a dc-battery. 

[0012] The 4th purpose of this invention is to offer the driving gear of the motor which does not need the 
resistor for discharge at the time of refresh of a dc-battery. 

[0013] . . . 

[Means for Solving the Problem] The driving gear of a motor according to claim 1 has one or more arms which 
come to connect with a serial two switching elements which have a fly wheel diode. The drive circuit which an 
inout terminal is connected to a dc-battery, and an output terminal is connected to a motor, and can-ies out 
energization control of said motor by turning on and off of said switching element. The chopper circuit which 
comes to connect with a serial two switching elements which are connected to juxtaposition in this drive circuit, 
and have a fly wheel diode. The direct-current side reactor connected between the neutral point of this chopper 
circuit and a dc-battery. It is prepared so that on-off control of the switching element of said drive circuit and a 
chopper circuit may be carried out When supplying power to a drive circuit from said dc-battery. the operation 
of said chopper circuit is enabled as a chopper for pressure ups, and when supplying the power from said drive 
circuit to a dc-battery. it has the description in the configuration which comes to provide the control means 
whose operation is enabled as a chopper for pressure lowering. 

[0014] The driving gear of a motor according to claim 2 supplies the reference voltage of a dc-battery for a 
control means to a drive circuit, when a motor output is low, and when a motor output is high, it has the 
description at the place considered as the configuration controlled to make a chopper circuit act as a chopper 

for pressure ups. * j +u«+ <> 

[0015] The driving gear of a motor according to claim 3 has the description at the place constituted so that a 
chopper circuit may be made for a control means to act as a chopper for pressure lowering at the time of the 
regeneration of a motor when a motor generation-of-electrical-energy electrical potential difference is higher 
than battery voltage, the charging current to a dc-battery may be controlled, it may be made to act as a 
chopper for pressure ups by carrying out on-ofl^ control of the negative side switching element of the arm of a 
drive circuit when a motor generation-of^electrical-energy electrical potential difference is lower than battery 
voltage and the charging current to a dc-battery may be controlled. 

[0016] While the driving gear of a motor according to claim 4 is equipped with the full wave rectifier circuit for 
carrying out full wave rectification of the external AC power supply and connecting an ac side reactor to the 
alternating current input terminal side Connect a forward side direct-current output terminal at the neutral point 
of one arm of a drive circuit, and connect a negative side direct-current output terminal to the negative terminal 
of a dc-battery and a control means at the time of charge of the dc-battery by external AC power supply It has 
the description at the place constituted so that it may be made to act as a chopper for pressure ups by carrying 
out on-off control of the negative side switching element of said one arm. 

[0017] The driving gear of a motor according to claim 5 has the description at the place which is equipped with 
an ac side current detection means to detect the charging current which flows in a drive circuit through a full 
wave rectifier circuit from AC power supply, constitutes the full wave rectifier circuit including two or more 
thyristors. and constitutes a control means based on the detection current of said ac side current detection 
means so that it may control to become size from abbreviation 0 gradually about the energization phase of said 

[001 8] The driving gear of a motor according to claim 6 is equipped with a direct-current side current detection 
means to detect the charging current which flows to a dc-battery. and has the description at the place 
constituted so that the charging current may be controlled to a predetermined value by raising ©-adually the on 
duty of the chopper circuit which acts a control means as a chopper for pressure lowering based on the 
detection current of the direct-current side current detection means. 

[0019] The driving gear of a motor according to claim 7 has the description at the place considered as the 
configuration which adjusts the on-off duty of a pressure-up chopper, and controls the charging current when 
the detection current of a direct-current side current detection means does not reach a predetermined value in 

a control means. . 

[0020] The driving gear of a motor according to claim 8 connects the switching circuit which comes to connect 
with a serial two switching elements which have a fly wheel diode in a drive circuit at juxtaposition, and it has 
the description in the configuration which a bidirectional triode thyristor uses instead of a full wave rectifier 
circuit. 
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[002 1] it have the description at the place constitute so that power-factor control may be perform , as the 
slectrical potential difference between terminals of said capacitor become beyond the peak value of an AC 
oower supply electrical potential difference by the driving gear of a motor claim 9 and given in ten connect a 
capacitor to juxtaposition in a drive circuit , and control to make the alternating current which flow a control 
Tieans from external AC power supply follow the reference signal of the sine wave which synchronized with the 
AC power supply electrical potential difference . 

[0022] The driving gear of a motor according to claim 1 1 has the description at the place constituted so that a 
chopper circuit may be made for a control means to act as a chopper for pressure towering when the electrical 
potential difference between terminals of a capacitor is higher than the charge electrical potential difference of a 
dc-battery. and current limiting may be performed. 

[0023] The PWM duty of a drive circuit has the description at the place constituted so that the driving gear of a 
motor according to claim 12 might be impressed to a motor in the condition that the reference voltage of a dc- 
battery becomes 100% in the output for which a motor is used most frequently. 

[0024] The driving gear of a motor according to claim 13 has the description at the place constituted so that 
external AC power supply may be made to revive the residual energy of the dc-battery at the time of refresh 
actuation of a dc-battery by carrying out on-off control of one arm of a drive circuit, and the switching element 
of a switching circuit for a control means. 

[0025] The driving gear of a motor according to claim 14 has the description at the place which constitutes a 
chopper circuit from a transistor module which consists of two transistors which have a fly wheel diode in 
juxtaposition. 

[0026] The driving gear of a motor according to claim 15 has the description to use Rota constituted with the 

permanent magnet which comes to contain iron in a motor. 

[0027] 

[Function] Since according to the driving gear of a motor claim 1 and given in two it can act by making a 
chopper circuit into the chopper for pressure ups when supplying power to a motor through a drive circuit from a 
dc-battery. it can become possible to impress an electrical potential difference higher than battery voltage to a 
motor, and a motor can be made to drive at a rotational frequency higher than the time of a stationary. 
Moreover, even if a motor generation-of-electrical-energy electrical potential difference or an external power 
electrical potential difference is higher than battery voltage when carrying out regenerative braking of the motor, 
or when charging a dc-battery from an external power since it can act by making a chopper circuit into the 
chopper for pressure lowering when supplying power to a dc-battery from a drive circuit, a dc-battery can be 
charged, without damaging a circuit element. 

[0028] According to the driving gear of a motor according to claim 3, at the time of regenerative braking of a 
motor, when a motor generation^of^electrical-energy electrical potential difference is lower than battery voltage, 
the arm comes to act as a chopper for pressure ups by carrying out on-off control of the negative side 
switching element of the arm of a drive circuit. 

[0029] According to the driving gear of a motor according to claim 4. at the time of charge of a dc-battery. while 
full wave rectification of the external AC power supply is carried out by the full wave rectifier circuit, one arm 
acts as a chopper for pressure ups, the pressure up of the full-wave-rectification electrical potential difference 
comes to be carried out, therefore even when an AC-power-supply electrical potential difference is lower than 
battery voltage, charge of a dc-battery is attained. 

[0030] According to the driving gear of a motor according to claim 5. since a control means controls the 
energization phase of the thyristor of a full wave rectifier circuit based on the detection current of an ac side 
current detection means to become size from abbreviation 0 gradually, it can control the rush current at the 
time of charge initiation. 

[0031] According to the driving gear of a motor according to claim 6. a control means can control the charging 
current to a predetermined value, and can make the stable charge perform at the time of charge of a dc-battery, 
since the on-duty of the chopper circuit which acts as a chopper for pressure lowering based on the detection 
current of a direct-current side current detection means is raised gradually, 

[0032] According to the driving gear of a motor according to claim 7, at the time of charge of a dc-battery, since 
a control means adjusts the on-off duty of the chopper for pressure ups and controls the charging current when 
the detection current of a direct-current side current detection means does not reach a predetermined value, it 
does so the same effectiveness as claim 6. 

[0033] According to the driving gear of a motor according to claim 8, even if it prepares a switching circuit and a 
bidirectional 3 terminal thyristor, the same operation effectiveness as claim 5 is acquired. Since power factor 
improvement can be aimed at since the current which flows from external AC power supply to a reference signal 
is made to follow according to the driving gear of a motor given in claims 9 and 10, and a capacitor is charged at 
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the electrical potential difference beyond the peak value of an AC-power-supply electrical potential difference. - 
it is controllable so that the charging current of a dc-battery becomes fixed according to an operation with the 
chopper for pressure lowering. 

[0034] According to the driving gear of a motor according to claim 11. since a chopper circuit is made to act as 
a chopper for pressure lowering also when the electrical potential difference between terminals of a capacitor is 
higher than the charge electrical potential difference of a dc-battery. the same effectiveness as claim 10 is 

acquired. r j • • -4. • 

[0035] According to the driving gear of a motor according to claim 12. since the PWM duty of a drive circuit is 
impressed to a motor in the condition that the reference voltage of a dc-battery becomes 100% in the output for 
which a motor is used most frequently, it can design a motor and a drive circuit according to a stationary output 

[0036] According to the driving gear of a motor according to claim 13. since AC power supply is made to revive 

the residual energy at the time of refresh actuation of a dc-battery, energy efficiency becomes good and the 

resistor for discharge becomes unnecessary. According to the driving gear of a motor according to claim 14. 

since the chopper circuit was constituted from a transistor module, a configuration becomes easy. 

[0037] According to the driving gear of a motor according to claim 15. even if it uses Rota constituted with the 

permanent magnet which comes to contain iron in a motor, the temperature rise by the iron loss of Rota can be 

controlled. 

[0038] ^ , ^ . ... 

[Example] Hereafter, it explains about the 1 st example which applied this invention to the electric vehicle, 
referring to drawing 1 thru/or drawing 5 . In drawing 1 which shows a whole configuration, the induction motor 1 1 
is carried in the electric vehicle as a motor for transit, and this is equipped with the stator 12 which has the 
stator coils 12U, 12V. and 12W of two or more phases, for example, a three phase circuit, and Rota which is not 
illustrated. Moreover, the dc-battery 13 which consists of a nickel system cell and which can be charged is 
carried in the electric vehicle, and the DC power supply from this dc-battery 13 are changed into AC power 
supply by dc-battery charging equipment and dc-battery refresh equipment combination motorised equipment 
14, and are supplied to said induction motor 11 by them. 

[0039] Now, it states about the concrete configuration of dc-battery charging equipment and dc-battery refresh 
equipment combination motorised equipment 14. Three-phase-circuit bridge connection of the transistors 16U, 
16V and 16W of a six switching element slack NPN form, and 17U. 17V and 17W was carried out. it was 
constituted, and fly wheel diodes 18U, 18V, and 18W, and 19U, 19V and 19W are connected between each 
collector and an emitter, with the inverter circuit 15 as a drive circuit has three arms 20U. 20V, and 20W. And 
the input terminals 21a and 21b of this inverter circuit 15 are connected to the direct-current bus-bars 23 and 
24 to which the capacitor 22 was connected between lines, and output terminals 25U, 25V. and 25W are 
connected to one terminal each of the stator coils 12U. 12V, and 12W of an induction motor 11. In addition, each 
other end child of stator coils 12U, 12V, and 12W is connected in common. 

[0040] A chopper circuit 26 is what consisted of transistor modules which have the transistors 27 and 28 and fly 
wheel diodes 29 and 30 of an NPN form as a switching element. A collector is connected to the direct-current 
bus-bar 23 in the transistor 27. The emitter is connected to the collector of a transistor 28, the emitter of the 
transistor 28 is connected to the direct-current bus-bar 24, and diodes 29 and 30 are connected between each 
collector of transistors 27 and 28. and an emitter. And the neutral point slack AC-power-supply terminal 31 of a 
chopper circuit 26 is connected to the positive terminal of a dc-battery 13 through the direct-current side 
reactor 32. and the negative terminal of a dc-battery 13 is connected to the direct-current bus-bar 24. 
[0041] Neutral point slack output terminal 25of one arm 20U of inverter circuit 15 U is connected to the honest 
outflow force terminal of a full wave rectifier circuit 33. and the negative direct-current output terminal of the 
full wave rectifier circuit 33 is connected to the direct-current bus-bar 24 (negative terminal of a dc-battery 3). 
In this case, the full wave rectifier circuit 33 carried out bridge connection of the two diodes 33c and 33d to two 
thyristors 33a and 33b. it was constituted, and that alternating current input terminal is connected to the 
attachment plug 37 through AC-power-supply Rhine 35 and 36 which inserted the ac side reactor 34 in one side. 

[0042] It connects between forward [ of a dc-battery 13 ]. and a negative terminal, and the direct-current- 
voltage detector 38 detects the electrical potential difference between terminals of a dc-battery 13. The ac side 
current detection means slack alternating current detector 39 is arranged in AC-power-supply Rhine 36, and 
detects the current (current which flows to a reactor 34 so that it may mention later) which flows to AC-power 
supply Rhine 36. The direct-current side current detection means slack charging current detector 40 is arranged 
by the direct-current bus-bar 24, and detects the charging current which flows to a dc-battery 13. In addition, 
the alternating current detector 39 and the charging current detector 40 are constituted by the hall device form 
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current transformer which can detect both alternating current and a direct current. The zero crossing point 
sensor 41 which consists of a photo coupler is formed between DC-power-supply Rhine 35 and 36. 
[0043] Now. the control means slack control circuit 42 was constituted considering the microcomputer as a 
subject, each output terminal of the direct-current-voltage detector 38. the alternating current detector 39. the 
charging current detector 40, and the zero crossing point sensor 41 is connected to each of that input port, and 
each output port is connected to the base (gate) of the transistors 27 and 28 of transistor 16U of an inverter 
circuit 15 16W and 17U thru/or 17W, and a chopper circuit 26. respectively. In addition, although two output 
ports of a microcomputer 42 do not carry out illustration, they are connected to the gate of the thyristors 33a 
and 33b of a full wave rectifier circuit 33. 

[0044] Next, also with reference to drawing 2 thru/or drawing 5 R> 5. it explains about an operation of this 
example. 

(1) Describe the actuation at the time of transit of drive place ** of an induction motor 1 1. and an electric 
vehicle. That is. a control circuit 42 creates the energization timing signal over transistor 16U of an inverter 
circuit 15 16W and 17U thru/or 17W, gives a base signal (gate signal) to transistor 16U 16W and 17U thru/or 
17W in predetermined sequence according to the energization timing signal, and carries out on-off control of 
transistor 16U 16W and 17U thru/or 17W. Thereby, in an inverter circuit 15. alternating voltage is created from 
the direct current voltage of a dc-battery 13, it comes to give an induction motor 1 1. an induction motor 1 1 
rotates, and an electric vehicle runs. 

[0045] As a motor rating here at the time of a stationary (the rotational frequency and torque which are used 
frequently) 160 (V). When it carried out to 10 (kW) (N-m), 5000 (rpm) and 20, and 320 (V) and 40 (kW) (N-m), 
10000 (rpm) and 40. are required at the time of the maximum output, as an induction motor 1 1 [ i.e.. ] [ i.e.. ] As 
shown in drawing 2 . the thing of 5000 (rpm) and 20 (N-m) is prepared, and the thing of 160 (V) is selected as a 
dc-battery 13. 

[0046] In rotating an induction motor 1 1 with slack 5000 (rpm) at the time of a stationary, a control circuit 42 
becomes having made the transistors 27 and 28 of a chopper circuit 26 turn off with as. Therefore, a capacitor 
22 is charged so that the electrical potential difference between terminals may turn into battery voltage 160 (V), 
and this is impressed to an inverter circuit 15. And although a control circuit 42 comes to carry out on-off 
control of transistor 16U of an inverter circuit 15 16W and 17U thru/or 17W so that an induction motor 1 1 may 
rotate by 5000 (rpm). it sets the PWM duty at this time as 100 (%). Therefore, the electrical potential difference 
impressed to an induction motor 1 1 is set to 160 (V). 

[0047] In rotating an induction motor 11 at an engine speed lower than 5000 (rpm), it controls a control circuit 
42 by carrying out PWM control of transistor 16U of an inverter circuit 15 thru/or 16W or 17U thru/or 17W so 
that the electrical potential difference impressed to an induction motor 11 turns into a low electrical potential 
difference according to the engine speed. 

[0048] When rotating an induction motor 11 at an engine speed higher than 5000 (rpm), a control circuit 42 
makes the transistor 28 of a chopper circuit 26 turn on first. Thereby, electromagnetic energy is accumulated 
when a current flows to a reactor 32 in the path of the positive terminal of a dc-battery 1 3, a reactor 32, a 
transistor 28. and the negative terminal of a dc-battery 13. Then, a control circuit 42 comes to turn off the 
transistor 28 of a chopper circuit 26, the electromagnetic energy accumulated in the reactor 32 is accumulated 
in a capacitor 22 through a fly wheel diode 29, and the electrical potential difference between terminals of a 
capacitor 22 turns into a high electrical potential difference from 160 (V). 

[0049] For example, by controlling the on-off duty of the transistor 28 of a chopper circuit 26. in setting the 
engine speed of an induction motor 1 1 to 7500 (rpm), it carries out a pressure up so that the electrical potential 
difference between terminals of a capacitor 22 may be set to 240 (V). moreover, the engine speed of an 
induction motor 1 1 — the maximum output — in making it alike 10000 (rpm). similarly it carries out a pressure 
up by controlling the on-off duty of the transistor 28 of a chopper circuit 26 so that the electrical potential 
difference between terminals of a capacitor 22 may be set to 320 (V). 

[0050] That is. a chopper circuit 26 controls a control circuit 42 to set transistor 16U of an inverter circuit 15 
thru/or 16W or 17U thru/or PWM duty of 17W to 100 (%). while it acts as a chopper for pressure ups and this 
chopper circuit 26 is acting as a chopper for pressure ups. Therefore, the electrical potential difference between 
terminals of the capacitor 22 by which the pressure up was carried out in the chopper circuit 26 comes to be 
impressed to an induction motor 1 1 through an inverter circuit 1 5. 

[0051] (2) When the regenerative-braking induction motor 11 of an induction motor 11 shifts to low-power 
output (low rotational frequency) from high power (high rotational frequency), an induction motor 1 1 serves as 
regenerative braking. That is, a control circuit 42 comes to make the transistor 27 of a chopper circuit 26 turn 
on, therefore the regeneration current from an induction motor 1 1 comes to flow to a dc-battery 13 through the 
transistor 27 of a chopper circuit 26 at fly wheel diode 18U of an inverter circuit 15 18W and 19U thru/or 19W 
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[0052] In this case, since the generation-of-electrical-energy electrical potential difference of an induction 
motor 1 1 comes to be proportional to the engine speed at this time, a motor generation-of-electrical-energy 
electrical potential difference becomes higher than 160 (V) of battery voltage. Then, at the time of this 
regenerative braking, a control circuit 42 makes the transistor 27 of a chopper circuit 26 turn off, when the 
charging current detector 40 detects the charging current (regeneration current) lb over a dc-battery 13 and 
this exceeds a predetermined value, and conversely, when the charging current lb is below a predetermined 
value, it is controlled to make a transistor 27 turn on. Therefore, a chopper circuit 26 comes to act as a chopper 
for pressure lowering in this case. 

[0053] In addition, at the time of regenerative braking of an induction motor 11, when the generation-o1^ 
electrical-energy electrical potential difference of an induction motor 1 1 is lower than the charge electrical- 
potential-difference slack 160 of a dc-battery 13 (V), a control circuit 42 makes arm 20U of an inverter circuit 
15 transistor 17U of one negative side of 20W thru/or 17W turn on. and carries out the pressure up of the 
electrical potential difference which repeats making transistor 17U thru/or 17W turn off after that, and is 
supplied to a dc-battery 13 from an inverter circuit 15. Therefore, an inverter circuit 15 comes to act as a 
chopper for pressure ups. . 
[0054] (3) If the charge dc-battery 13 of a dc-battery 13 discharges and an electrical potential difference 
descends, since power required to drive an induction motor 1 1 will no longer be obtained, charge a dc-battery 13 
from external AC power supply in this case. That is, if an attachment plug 37 is inserted in the source-power- 
supply slack power receptacle (not shown) of 100 (V) as external AC power supply and it connects, a control 
circuit 42 will switch to charge mode automatically, and one arm 20U and a chopper circuit 26. and full wave 
rectifier circuit 33 of an inverter circuit 15 will be used for it in this charge mode. 

[0055] That is, if an attachment plug 37 is inserted and connected to a power receptacle, as drawing 4 R> 4 (a) 
and drawing 5 (a) show, the AC-power-supply electrical potential difference Vac is supplied and drawing 5 (b) 
shows the zero crossing point sensor 41 will output the output signal S of a square wave which becomes high- 
level by the low level and the negative(-) half wave by the forward (+) half wave, and will give this to a control 
circuit 42. When it detects that the output signal S from the zero crossing point sensor 41 repeats a low level 
and high level, a control circuit 42 judges that it is charge initiation, and makes transistor 17U of one arm of 
inverter circuit 15 20U and transistor 16U other than transistor 27 of a chopper circuit 26 thru/or 16W, and 1 7V 
and 17W turn off. Furthermore, a control circuit 42 detects the zero crossing point of the AC-power-supply 
electrical potential difference Vac from the standup and fall of an output signal S from the zero crossing point 
Rftnsnr 41. as shown in drawing 5 (b). 

[0056] If the zero crossing point of the AC-power-supply electrical potential difference Vac is detected, a 
control circuit 42 will create the criteria (electrical potential difference) signal VP of the sine wave which 
synchronized with the AC-power-supply electrical potential difference Vac by PLL control based on this, as 
shown in drawing 5 (c). A control circuit 42 judges the polarity of the AC-power-supply electrical potential 
difference Vac from a reference signal VR, and performs the following control based on this. 
[0057] A control circuit 42 starts initial charge actuation, when it is judged as charge by external AC power 
supply That is, a control circuit 42 makes the transistor 27 of a chopper circuit 26 turn on. and makes transistor 
1 7of one arm 20U U turn on in the both sides of the forward (+) half wave of the AC-power-supply electrical 
potential difference Vac. and the negative(-) half wave. First, a control circuit 42 serves as abbreviation 0, as the 
AC-power-supply electrical potential difference Vac (refer to drawing 4 (a)) comes to give a gate signal to 
thyristor 33b of a full wave rectifier circuit 33 near the zero crossing point from a negative half wave to a 
forward half wave, therefore the energization phase of thyristor 33b is shown in drawing 4 (b). Then, a control 
circuit 42 comes to control the gate signal given to the thyristors 33a and 33b so that the energization phase of 
Thyristors 33a and 33b may become size gradually to be shown in drawing 4 (b). 

[0058] In the period which it ** and thyristor 33a or 33b turns on If a current will flow to a reactor 34. 
electromagnetic energy will be accumulated in a reactor 34, and a gate signal will not be given to thyristor 33a or 
33b and transistor 1 7U turns off synchronizing with the gate signal As the electromagnetic energy comes to be 
given to a dc-battery 13 through a capacitor 22, and it comes to charge on the electrical potential difference to 
which the pressure up of the dc-battery 13 was carried out, therefore the AC-power-supply cun-ent lac of 
external AC power supply is shown in drawing 4 (c). it increases gradually. In addition, the principle of the charge 
over a dc-battery 13 is explained in full detail behind. By the charging current lb over a dc-battery 13 being 
detected by the charging current detector 40. and giving a control circuit 42, a control circuit 42 will shift to the 
next usual charge actuation, if the charging current lb reaches a predetermined value. 

[0059] That is, when the AC-power-supply electrical potential difference Vac is the forward (+) half wave, a 
control circuit 42 makes transistor 17of one arm 20U of inverter circuit 15 U turn on. and makes thyristor 33b of 
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a. full wave rectifier circuit 33 turn on first. Thereby, the AC-power-supply current lac flows to a reactor 34 in 
the path of thyristor 33b. transistor 1 7U, diode 33c. and a reactor 34, and electromagnetic energy is 
accumulated in a reactor 34. The AC-power-supply current lac which flows to this reactor 34 is detected by the 
alternating current detector 39, and is given to a control circuit 42 as a detection current Id. In addition, in fact, 
the detection current Id is described as the expedient top of explanation, and a detection current Id here, 
although it is changed into an electrical potential difference and a control circuit 42 is given. 
[0060] When the detection current Id increases by continuation of the ON state of transistor 17U and this 
becomes size from a reference signal VR, a control circuit 42 makes transistor 17U turn off, and makes a 
transistor 27 turn on. Thereby, the electromagnetic energy accumulated in the reactor 34 is given to a capacitor 
22 through thyristor 33b and fly wheel diode 1 8U, further, comes to be given to a dc-battery 1 3 through a 
transistor 27. and is charged on the electrical potential difference to which the pressure up of the dc~battery 13 
was carried out. 

[0061] Then, when the detection current Id of the alternating current detector 39 decreases and it becomes 
smallness from a reference signal VR, it comes to make transistor 17U, as for a control circuit 42, turn on again. 
Hereafter, it comes to repeat the same actuation. Therefore, the gate signal Sy given to transistor 1 7U comes to 
be shown in drawing 5 (d). 

[0062] When the AC-power-supply electrical potential difference Vac is the negative(-) half wave, a control 
circuit 42 makes transistor 1 7of one arm 20U U turn on, and makes thyristor 33a turn on. The on-off control 
action of the transistors 17U and 27 in this case is the same as that of the above-mentioned. Therefore, the 
gate signal Sz given to transistor 17U comes to be shown in drawing 5 (e). 

[0063] That is, as shown in drawing 5 (0, a control circuit 42 carries out on-ofF control of the transistor 1 7U so 
that the detection current Id may follow a reference signal VR. and thereby, the detection current Id is 
controlled by the wave of the shape of a sine wave of the AG-power-supply electrical potential difference Vac 
and an inphase, and it comes to show the AC-power-supply current lac to drawing 5 (g). 

[0064] The annunciator which will judge a control circuit 42 to be the completion of charge, it will make turn off 
transistors 17U and 27 and Thyristors 33a and 33b, and will not illustrate it if the electrical potential difference 
between terminals of a dc-battery 13 reaches default value is operated by **(ing), and the electrical potential 
difference between terminals of a dc-battery 13 being detected by the direct-current-voltage detector 38, and 
giving a control circuit 42, and the completion of charge is reported. 

[0065] Thus, since according to this example a chopper circuit 26 is made to act as a chopper for pressure ups 
and it was made to carry out PWM control of the inverter circuit 15 when driving an induction motor 1 1, as an 
induction motor 11. it can be made rating at the time of steady operation, and effectiveness can be improved. 
Moreover, since a chopper circuit 26 is made to act as a chopper for pressure lowering according to the 
generation-of-electrical-energy electrical potential difference of an induction motor 11 or it was made to make 
an inverter circuit 15 act as a chopper for pressure ups at the time of regenerative braking of an induction motor 
1 1, regenerative braking of an induction motor 1 1 can be performed smoothly. 

[0066] Furthermore, at the time of charge of a dc-battery 13, external AC power supply is connected through a 
reactor 34 between the negative terminals of the output terminal 25U and the dc-battery 13 of one arm 20U of 
the drive circuit slack inverter circuit 15. Since it was made to carry out on-off control of the both sides of 
transistors 1 7U and 27 A current flows from external AC power supply intermittently to a reactor 34. 
electromagnetic energy is accumulated, the electromagnetic energy is given to a dc-battery 13 through one arm 
20U and a chopper circuit 26, and this comes to be charged. 

[0067] Therefore, even if it does not use the battery charger of the dedication which has the transformer which 
are weight and the volume, and which becomes size unlike the former A chopper circuit 26 can be ****ed and a 
dc-battery 13 can be charged only by control of a control circuit 42. Only the part can aim at reduction of a 
manufacturing cost, and can attain small lightweight-ization of the loading object in the machine room of an 
electric vehicle. Since only and the part which attained small lightweight-ization can carry many numbers 
of a dc-battery 13 conversely, lengthening 1 charge mileage can lengthen 1 charge mileage. Moreover, even if it 
receives the dc-battery 13 of 160 (V) rating and a twist is also the external power of a low electrical potential 
difference or a high electrical potential difference, the dc-battery 13 can be charged easily and it is very 
advantageous to a user. 

[0068] Furthermore, when an external power was AC power supply at the time of charge of a dc-battery 13, the 
control circuit 42 detected the zero crossing point of the AC-power-supply electrical potential difference Vac 
based on the output signal of the zero crossing point sensor 41, and the reference signal VR which synchronized 
with the AC-power-supply electrical potential difference Vac based on this is acquired, and it was mad^ to make 
the detection current Id of the alternating current detector 39 which detects the AC-power-supply currpnt lac 
to this reference voltage VR follow. 
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[0069] Therefore, even if it uses the reactor 34 for pressure ups. power factor improvement of AC power supply 
can be controlled, reduction of a power-source higher harmonic wave can be aimed at, and control of the 
charging current over a dc-battery 13 can also be performed to coincidence. 

[0070] Moreover, since it was made for a control circuit 42 to make the initial charge actuation which controls 
the energization phase of thyristor 33a of the full wave rectifier circuit 33 established in the charge way of a dc- 
battery 13 at the time of charge of a dc-battery 13, or 33b to become size from abbreviation 0 gradually 
perform, it can prevent the rapid charge over a dc-battery 13. and does not have a bad influence on a dc 

battery 13. ■ oo • 

[0071] In addition, in the above-mentioned example, at the time of charge of a dc-battery 13. a capacitor 22 is 
charged at the electrical potential difference (for example, 300 (V)) more than the battery voltage slack 160 (V), 
the transistor 27 of a chopper circuit 26 is adjusted in the on-off duty based on the detection current of the 
alternating current detector 39 or the charging current detector 40. and it may be made to make the charging 
current of a dc-battery 13 regularity at it. • * *u 

[0072] Drawing 6 and drawing 7 are the 2nd example of this invention, attach and show the same sign to the 
same part as drawing 1 . and explain only a different part to it hereafter. That is. between the direct-current 
bus-bar 23 and 24, the switching circuit 43 is connected, and this switching circuit 43 connects to a serial the 
transistors 44 and 45 of the switching element slack NPN form where it has fly wheel diodes 46 and 47 in 
juxtaposition, and is constituted. And neutral point slack output terminal 25of one arm 20U of inverter circuit 15 
U is connected to AC-power-supply Rhine 35 through a bidirectional triode thyristor (a triac is called hereafter) 
48. and the neutral point slack AC-power-supply terminal 48 of a switching element 43 is connected to AC 

power-supply Rhine 36. ■.• u m.u 

[0073] In drawing 7 . warm 49b is formed in revolving-shaft 49a of DC motor 49. worm gear 50a which gears with 
the warm 49b is prepared, the contact surfaces 50b and 50c of the traveling contact plate 50 attach and detach 
by the vertical movement to the contact surfaces 51a and 52a of the stationary-contact plates 51 and 52, and 
the contactor 53 is constituted by the traveling contact plate 50 by the above at it. 

[0074] And the positive terminal of the DC-power-supply slack cell 54 is connected to the fixed contact piece a 
of a change-over switch 55, and the fixed contact piece b of a change-over switch 56. the negative terminal of a 
cell 54 is connected to the fixed contact piece b of a change-over switch 55. and the fixed contact piece a of a 
change-over switch 56. and the movable contact pieces c and c of change-over switches 55 and 56 are 
connected to the input terminal of DC motor 49. j u • • 

[0075] Again in drawing 6 , the stationary-contact plate 51 of a contactor 53 is connected to the positive 
terminal of a dc-battery 13, and the stationary-contact plate 52 is connected to the dc-battery side edge child 
of the direct-current side reactor 32. r * n 

[0076] Except that it ** and a triac 48 comes to carry out instead of the thyristors 33a and 33b of a full wave 
rectifier circuit 33 about actuation of charge of the drive of an induction motor 1 1, and the regenerative-braking 
list of an induction motor 1 1 of a dc-battery 22, it is the same as that of the 1 st example. 
[0077] (4) Make it operate and turn on the refresh switch which inserts an attachment plug 37 at the AC 
power-supply slack power receptacle of 100 volts of single phase, connects, and is not illustrated at this time to 
describe refi-esh of a dc-battery 13. now refresh actuation of a dc-battery 13. Thereby, a control circuit 42 
switches from the drive mode of an induction motor 1 1 to the refresh mode of a dc-battery 13. 
[0078] It will output an output signal S, and if an attachment plug 37 is connected to a power receptacle, as 
mentioned above, thereby, the zero crossing point sensor 41 creates the criteria (electrical potential difference; 
signal VR of a sine wave with which the control circuit 42 synchronized with the AC-power-supply electrical 
potential difference Vac as PLL control showed to drawing 5 (c). and a control circuit 42 will judge the polarity of 
the AC-power-supply electrical potential difference Vac from a reference signal VR. and it will perform the 
following control based on this. . < c a 

[0079] In refresh mode, one arm 20U and a switching circuit 43. and triac 48 of an inverter circuit 15 are used 
for a control circuit 42. That is. a control circuit 42 makes the transistor 45 of one transistor 1 6U and the 
switching circuit 43 of arm 20U turn on first, when the AC-power-supply electrical potential difference Vac is 
the forward (+) half wave, while making a triac 48 turn on. Thereby, alternating current (the discharge current of 
a dc-battery 1 3. regeneration current to AC power supply) flows in the path of the positive terminal of a dc 
battery 13. a contactor 53. diode 29. transistor 16U. a triac 48, a plug socket 37 (AC power supply), a reactor 34. 
a transistor 45. and the negative terminal of a dc-battery 13. and this is detected by the alternating current 
detector 39 and given to a control circuit 42 as a detection current. 

[0080] When a detection current increases by continuation of the ON state of transistors 16U and 45 and this 
serves as size from a reference signal VR. a control circuit 42 makes transistor 16U turn off. Then, when the 
detection current of the alternating current detector 39 decreases and it becomes smallness from a reference 
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signal VR, it comes to make transistor 16U, as for a control circuit 42. turn on again. Hereafter, it comes to 
repeat the same actuation. 

[0081] A control circuit 42 makes the transistor 44 of a switching circuit 43 turn on, when the AC-power-supply 
electrical potential difference Vac is the negative(-) half wave while making transistor 17of one arm 20U U turn 
on. The on-off control action of the transistor 44 in this case is the same as that of the above-mentioned 
transistor 16U. 

[0082] According to the 2nd example, thus, at the time of refresh actuation of a dc-battery 1 3 By the chopper 
for pressure lowering formed of one arm 20U and the switching circuit 43 of an inverter circuit 15. since the 
residual power (residual energy) of a dc-battery 13 was revived to external AC power supply Unlike the former, 
it becomes impossible to carry out stripping as the Joule's heat using the resistor for discharge, and can aim at 
an improvement of energy efficiency so much, and since the resistor for discharge is unnecessary It is not 
necessary to secure the installation tooth space in an electric vehicle, and is the the best for the narrow 
electric vehicle of an installation tooth space. 

[0083] in addition, in demounting a dc-battery 13 from an electric vehicle For example, by making between the 
contact pieces (c-a) of change-over switches 55 and 56 turn on, and making an one direction rotate DC motor 
49 As the traveling contact plate 50 is raised and it is shown in drawing 7 R> 7, in making a contactor 53 turn off 
and installing a dc-battery 13 in an electric vehicle conversely The traveling contact plate 50 is dropped and a 
contactor 53 is made to turn on by making between the contacts (c-b) of change-over switches 55 and 56 turn 
on, and making hard flow rotate DC motor 49. Thereby, a contactor 53 can be made with the stable switching 
means which does not have a chattering by vibration etc. 

[0084] Drawing 8 and drawing 9 are the 3rd example of this invention, attach and show the same sign to the 
same part as drawing 1 . and explain a different part to it hereafter. That is. in this 3rd example, it is what used 
the brushless motor 57 as a motor, and the brushless motor 57 consists of Rota (not shown) of the permanent 
magnet form using the stator 58 which has the stator coils 58U, 58V, and 58W of two or more phases, for 
example, a three phase circuit, and the magnetic substance containing iron, for example, the magnetic substance 
which consists of neodium-iron-boron (Nd-Fe-B). And the star of the stator coils 58U. 58V, and 58W is carried 
out, and the one terminal each is connected to the output terminals 25U, 25V, and 25W of an inverter circuit 15. 
[0085] It **, three location sensing elements which consist of hall devices which detect the rotation location of 
Rota as everyone knows are prepared in the brushless motor 57, and a control circuit 42 creates the 
energization timing signal over transistor 16U of an inverter circuit 15 16W and 17U thru/or 17W by carrying out 
logical operation of the location detecting signal from these location sensing elements. The effectiveness as said 
1st example that actuation of others of a control circuit 42 is the same as that of the 1st example, therefore it 
is the same even when a brushless motor 57 is used as a drive motor of an electric vehicle can be acquired. By 
the way, when Rota of a brushless motor 57 is constituted from a permanent magnet using the magnetic 
substance which consists of Nd-Fe-B, there is an advantage to which coercive force can make it it is efficient 
and long lasting since this kind of permanent magnet is expensive. 

[0086] In this case, in the conventional example, if the thing same as that Rota as Rota of the brushless motor 
57 of the 3rd example is used, using a brushless motor as a motor 7 of the former ( drawing 10 ), since he is 
trying to make it change only with PWM control, the iron loss by the iron contained in the permanent magnet of 
Rota by the harmonic content contained in applied voltage will become size, and the problem Rota carries out [ a 
problem ] a temperature rise remarkably will produce the applied voltage to a motor 7. 
[0087] on the other hand, when according to this 3rd example a chopper circuit 26 acts as a chopper for 
pressure ups in order to rotate a brushless motor 57 above the engine speed at the time of a stationary Since a 
control circuit 42 is controlled to make transistor 16U of an inverter circuit 15 thru/or 16W or 17U thru/or 17W 
into the PWM duty 100 (%) The iron loss of Rota by the harmonic content of the applied voltage based on PWM 
control becomes remarkably small, and can prevent generation of heat of Rota as much as possible. And since it 
can be made higher than the conventional PWM duty even when rotating a brushless motor 57 under at the 
engine speed at the time of a stationary, iron loss by the harmonic content of Rota can be made small. 
[0088] Drawing 9 shows the Rota temperature characteristic acquired by experiment of this invention persons. 
In addition, both the electrical potential differences of dc-batteries 1 and 13 are 330V. <A 

HREF='7Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=l E.N/;? 7=>;:6=///&N000 1=21 1&N0552=9&N0553=00001 1 " - 
~ the temperature characteristic A plotted by ** in TARGET="tjitemdrw"> drawing 9 is the Rota temperature 
characteristic of the motor 7 at the time of driving a motor 7 with the driving gear of the conventional motor, 
and making it run an electric vehicle by 80 km/h. Rating of a motor 7 is 330 (V), and 10000 (rpm) and 10 (N-mX 
the main circuit electrical potential difference of the driving gear of the motor at the time of a drive is 330 (V), 
and PWM duty is 30 (%). In addition, the axis of abscissa of drawing 9 is time amount (minute), and an axis of 
ordinate is temperature (deg). 
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[0089] Moreover, the temperature characteristic B plotted by x in drawing 9 is the Rota tennperature 
characteristic of the brushless motor 57 at the time of driving a brushless motor 57 with motorised equipment 
14 as shown in drawing 8 , and making it run an electric vehicle by 80 km/h. Rating of a brushless motor 57 is 
660 (V), and 10000 (rpm) and 10 (N-m), the main circuit electrical potential difference of the motorised 
equipment 14 at the time of a drive is 330 (V), and PWM duty is 60 (%). 

[0090] The temperature characteristic B shows the property that the temperature rise over time amount 
progress is low, and good, as compared with the temperature characteristic A so that clearly from drawing 9 . 
This is because can use the brushless motor 57 of the rated voltage 660 higher than the electrical potential 
difference of a dc-battery 13 (V) since motorised equipment 14 makes a chopper circuit 26 act as a chopper for 
pressure ups and can carry out the pressure up of the main circuit electrical potential difference of an inverter 
circuit 15, the same rate as the former is obtained by this, so PWM duty can be made high. 
[0091] Namely, what is necessary is just to double PWM duty, in order to obtain the same rotational speed as 
the former by the brushless motor 57 whose rated voltage is twice the brushless motor 7. when the electrical 
potential difference of dc-batteries 1 and 13 is the same. Therefore, the harmonic content by which only the 
part to which PWM duty became large is contained in an PWM signal will decrease, and generation of heat which 
arises with iron loss in the permanent magnet of Rota of a brushless motor 57 will decrease in connection with 
it. 

[0092] According to the problem of the temperature rise by this iron loss, when driving a motor with the 
conventional driving gear, the permanent magnet which consists of a ferrite etc. had to be used for Rota of that 
motor, but as mentioned above, according to the 3rd example, even if it uses for Rota of a brushless motor 57 
the permanent magnet which consists of Nd-Fe-B containing iron, generation of heat by the iron loss of that 
permanent magnet can be controlled. Therefore, from before, it can become possible to use the high magnetic 
material of coercive force, and the effectiveness of a brushless motor 57 can be raised, and suppose that it is 
long lasting at the permanent magnet of Rota. In addition, although Nd-Fe-B was used as the magnetic 
substance of a permanent magnet in the above-mentioned example, if it is the magnetic substance containing 
iron, it is good anything, without restricting to this. 

[0093] Moreover, although the induction motor 1 1 or the brushless motor 57 was used as a motor in the above- 
mentioned example Instead, 2 phase motor, a direct-current motor with a brush, or a reluctance motor may be 
used In this case There are some (for example, direct-current motor with a brush) which have only one arm 
which comes to connect with a two-piece serial the switching element slack transistor which has a fly wheel 
diode as a drive circuit, therefore it has one or more arms with an object as a drive circuit. 

[0094] Furthermore, although the triac 48 was formed as a switching element for current limiting, you may make 
it prepare two photo thyristors or photograph triac which could prepare instead two thyristors which carried out 
antiparallel connection, or carried out antiparallel connection in the above-mentioned example. 
[0095] In addition, as for the ability to carry out by deforming suitably within limits which do not deviate from a 
summary, it is needless to say that this invention is applicable to the equipment at large which needs the 
motorised equipment which is not limited only to the above-mentioned example and drives a motor by using not 
only an electric vehicle but a dc-battery as a power source etc. 
[0096] 

[Effect of the Invention] Since this invention is as having explained above, it does the following effectiveness so. 
Since according to the driving gear of a motor claim 1 and given in two it can act by making a chopper circuit 
into the chopper for pressure ups when supplying power to a motor through a drive circuit from a dc-battery. it 
can become possible to impress an electrical potential difference higher than battery voltage to a motor, a motor 
can be made to drive at a rotational frequency higher than the time of a stationary, and the effectiveness at the 
time of steady operation can be improved. Moreover, since it can act by making a chopper circuit into the 
chopper for pressure lowering when supplying power to a dc-battery from a drive circuit, a dc-battery can be 
charged smoothly, without the motor generation-of-electrical-energy electrical potential difference or the 
external power electrical potential difference having also been higher than battery voltage, and damaging a 
circuit element, when carrying out regenerative braking of the motor, or when charging a dc-battery from an 
external power. 

[0097] According to the driving gear of a motor according to claim 3, at the time of regenerative braking of a 
motor, when a motor generation-of-electrical-energy electrical potential difference is lower than battery voltage, 
the arm comes to act as a chopper for pressure ups by carrying out on-off control of the negative side 
switching element of the arm of a drive circuit. 

[0098] One arm acts as a chopper for pressure ups, and the pressure up of the full-wave-rectification electrical 
potential difference comes to be carried out, therefore it is not necessary to form the battery charger of 
dedication for charge of a dc-battery and, and according to the driving gear of a motor according to claim 4, at 
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the time of charge of a dc-battery, while full wave rectification of the external AC power supply is carried out by 
the full wave rectifier circuit, even when an AC-power-supply electrical potential difference is lower than 
battery voltage, charge of a dc-battery is attained. 

[0099] According to the driving gear of a motor according to claim 5. since a control means controls the 
energization phase of the thyristor of a full wave rectifier circuit based on the detection current of an ac side 
current detection means to become size from abbreviation 0 gradually, it can control the rush current at the 
time of charge initiation. 

[0100] According to the driving gear of a motor according to claim 6, a control means can control the charging 
current to a predetermined value, and can make the stable charge perform at the time of charge of a dc-battery. 
since the on-off duty of the chopper circuit which acts as a chopper for pressure lowering based on the 
detection current of a direct-current side current detection means is raised gradually. 

[0101] According to the driving gear of a motor according to claim 7, at the time of charge of a dc-battery. since 
a control means adjusts the on-off duty of the chopper for pressure ups and controls the charging current when 
the detection current of a direct-current side current detection means does not reach a predetermined value, it 
does so the same effectiveness as claim 6. 

[0102] According to the driving gear of a motor according to claim 8. even if it prepares a switching circuit and a 
bidirectional 3 terminal thyristor, the same operation effectiveness as claim 5 is acquired. Since power factor 
improvement can be aimed at since the current which flows from external AC power supply to a reference signal 
is made to follow according to the driving gear of a motor given in claims 9 and 10. and a capacitor is charged at 
the electrical potential difference beyond the peak value of an AC-power-supply electrical potential difference, 
it is controllable so that the charging current of a dc-battery becomes fixed according to an operation with the 
chopper for pressure lowering. 

[0103] According to the driving gear of a motor according to claim 1 1, since a chopper circuit is made to act as 
a chopper for pressure lowering also when the electrical potential difference between terminals of a capacitor is 
higher than the charge electrical potential difference of a dc-battery, the same effectiveness as claim 10 is 
acquired. 

[0104] According to the driving gear of a motor according to claim 12, since the PWM duty of a drive circuit is 
impressed to a motor in the condition that the reference voltage of a dc-battery changes with 100% in the 
output for which a motor is used most frequently, it can design a motor and a drive circuit according to a 
stationary output. 

[0105] According to the driving gear of a motor according to claim 13, since AC power supply is made to revive 
the residual energy at the time of refresh actuation of a dc-battery, energy efficiency becomes good and the 
resistor for discharge becomes unnecessary. According to the driving gear of a motor according to claim 14, 
since the chopper circuit was constituted from a transistor module, a configuration becomes easy. 
[0106] Since Rota constituted with the permanent magnet which comes to contain iron in a motor was used 
according to the driving gear of a motor according to claim 15, the temperature rise of Rota can be prevented as 
much as possible, being able to raise the effectiveness of a motor and being long lasting. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The electric block diagram showing the 1st example of this invention 
[Drawing 2] The property Fig. of a motor (the 1) 
[Drawing 3] The property Fig. of a motor (the 2) 

[Drawing 4] The wave form chart of each part at the time of charge of a dc-battery (the 1) 
[Drawing 5] The wave form chart of each part at the time of charge of a dc-battery (the 2) 
[Drawing 6] The drawing 1 equivalent Fig. showing the 2nd example of this invention 
[Drawing 7] The block diagram of a contactor 

[Drawing 8] The drawing 1 equivalent Fig. showing the 3rd example of this invention 
[Drawing 9] Drawing showing the temperature characteristic of Rota 
[Drawing 10] The electric block diagram showing the conventional example 
[Description of Notations] 

An induction motor (motor) and 13 among a drawing 11 A dc-battery. An inverter circuit (drive circuit), 16U or 
16W and 17U thru/or 17W 15 A transistor (switching element). 18U 18W and 19U thru/or 19W A fly wheel diode, 
20U thru/or 20W a capacitor and 26 for an arm and 22 A chopper circuit, 32 a full wave rectifier circuit, and 33a 
and 33b for a direct-current side reactor and 33 A thyristor. 34 a direct-current-voltage detector and 39 for an 
ac side reactor and 38 An alternating current detector (ac side current detection means). 40 — in a charging 
current detector (direct-current side current detection means) and 41, a switching circuit and 48 show a 
bidirectional triode thyristor. and. as for a zero crossing point sensor and 42, 57 shows a brushless motor 
(motor), as for a control circuit (control means) and 43. 
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«-&v -f ^^'i^v^H >^-iS' 1 1 tLT, 0 2tX*-rJ: 
5 0 0 0 ( r pm) , 2 0 (N-m) (D%(D^m 
ISL> A'-yxU 1 3ibTl 6 0 (V) ©fccO^rS^-T 

[0 0 4 6] 'f>^i7v3>^-i5'l l^««^fcS5 
0 0 0 (rpm) TlHie$-y:^«-g-tttt. $iW|5I!S4 2 
^3 >;//^lHl?S2 6(D h7>v'X^ 2 7RU;~2 8$::t 
7$-&fc^*.t?i-5. «EoT. a>x>-y-2 2tt. 
K«)E*VN*-v7^'J«ffii 6 0 (V) lr;>S;^J:e'tw^«^ 
n. 'n/^iW>A*-^iH]?si strEPinsn*, ^lt, 
$ijiaiiisi?s 4 2tt, -f y^^'^B yt-^ i 1*55 o o o 

(rpm) xm^t^iiViZ-i y;-^-^mf&l 5(Dh^ 
yjT.^ 1 6U75S1 6WRa*l 7 UTiS 1 7W?r*> 

-rliioo (%) tr^sr^. SEoT, 'r>^^'v3> 
t-iS' 1 1 ic8ijn;^n^«ffim 6 0 (v) \zfs.^. 

[0 0 4 7] 'f >y57->3 >^:-a' 1 1 S5 0 0 0 (r 
pm) J;D*j(g('^(Hlfel?CTI5IfeSii-^«^tr«. fS\mm 
^4 2ti, -f >A-5'Ih12S1 5(Dh5>v^7.5' 1 6U7!/ 
SI 6W^b<lil 7U7iMl 7WS:PWM$iJ?il|t--5:i 



•So 

[0 0 4 8] -f >yi7v3 >t:-:J' 1 1 Sr5 0 0 0 (r 

pm) j;ot>i«i/ii5ite»TiHie$-&^«^ti«, mn^ 

?S4 2(i. 5^3 ■:/A!h]?§2 6(Dh^>v7.:J'2 8 

Ti7 h;i'3 2, h7>->*7.^2 8RtKA*>vrU 1 30ft 
SS^^(DS!ST'JTi7 h-'l'S 2i:«ijit755-DStl^Ci:!ri;0 

■5(^)^0. uTi? h;u3 2t:lla$nys:m^Kx:^^;^:^^- 
^i:7^1'*'f-;^y'f :t- H 2 9^^bT3>x>-9-2 

2l;:S«^tl> 3>x>-y-2 2cD^^K«jEEHl 6 0 

(V) i:.K)%'m^^n.mzti^, 

[0 0 4 9] fiaiAtf. -f >:$^i7v3 >^:-3' 1 1 ©liie 
15:^7 5 0 0 (rpm) tc$1±^«-&lctt, 5^3>:;/1[hI 
?S2 6(Dh7>>'X^2 8©:t>:t7T'i-T-W ^*Jffll 
•r^iltfwJ;?), =l>x>-y-2 2roS?g^FBl«)Ed^2 4 0 

(V) t^?)J;-5tr#)£-rs. X, -f>^^->3>^- 

^ 1 1 (Dm^^^^i^i^tltz^ 1 0 0 0 0 (rpm) \Z 
$-&-g>«^trli, |5li:<, ^3 .y/^lHl?S2 6«h7>v 

n>x>U-2 2 (DiS^FBl«BE35« 3 2 0 (V) <h?^^J:5 

[0 0 5 0] BP*., 5^3 -y/1lHl!S2 6li#ffiffl?3 ■;/A 

5^3 ->'MtLTfl:fflbTl/'>^<h^('tt. ©Jffll|Hl?S4 2 
(i. -f >A'-37|pI?Sl 5(7)h^>v^X^ 1 6U7!;M1 6 
W^L<ttl 7U7!rlEl 7 WCO P WMxi-5^-r SI 0 
0 (%) t-rs j;5«r*iJP-r^j;3{r;^oTV^-5. U-d 
T, -f >:$'*i7>-3 >^-5' 1 1 ten, 5^3-y/^0!S2 6 
ir ct 0 #£EStifc:3 >x>-y-2 2 cDi^i^Ffl«)EE*H >A* 
— ^m^l b^it\^X^1Xi^tl^^o\Zts.^o 
[0 0 5 1] (2) -r>^i7v-3>qE-^l ICDIsF^aiJ 

'i'>^'i7->3>^:-^i iTS^iSm:^ (i«iie») *^e.is 

^-5^1 1 fiP-fe, WP15IK4 2H, 

^3-yAlHl!S2 6(7)h^>i^X^2 7 $-:t>$-a--5<t 3 
\zn.K). t»£^T, >:5^i7v3>^-i57 1 l*^e.ro|H]4 

«sfjtt, 'iyn-'5fm^\B<Dy^^-i^'i—)Vi^^-^- 

V\ 8U75S1 SWStXl 9U751E1 9WMtKtr^3-;/ 
/1I5|?S2 6(Dh7>>7X^2 7Sr:/M^TA'y-7^U 1 3\Z 

wn^xo\zu^o 

[0 0 5 2] -O^^i^va y^-^f 1 l©5g 

T. ^-^^««)E:^V\*-y5^'J«EEcQ 1 6 0 (V) cfc D 
fcS<;5:-&, ^;iT. $iJWlHl?&4 2«. ;:(0[Hl^*i]«j^ 
I'H, ^«mdSMtiJS4 0trJ;DA-«y7"'J 1 3t^f * 
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mX^ttlZ\t. ^3y/-^\S^2 ecDY-yy-lyT.^ 2 7 

T. Z<Dm^\Z\t, ^3 ynm^2 eit^mm^ay^ 
tLXi^mt^^oizU^, 

[0 0 5 3] i^. -f >yi'->3 >^:-^ 1 lom^mm 

•yxU 1 3<D3ttt«»IAc-S) 1 6 0 (V) .to 

©JlflllHlK 4 2 -f >/S'-^'|5]!Sl 5©7-A2 
0U75S2 0W©ti-f*l*^WAffli|05h7>v7.:5' 1 7U 

vnmi 7w^:ty^'ii^z.t^m'MVx-i y/'i-i^m 

[0 0 5 4] (3) A'-yxU 1 3C95te« 
>''^-;/x'J 1 3*5^S«bT«)E*S|^T-r^<i:> -f >3''i7-> 

3 >^-^ 1 1 *ffiKi-rso{ri£;^S;i«:^*q#^n;S:< 

«i!iibT®i0 0 (V) <DSffl«!^/i^miS3>-b> 

>A*— ^IeI?Sl 5«1-3CD7— A2 OU, f^3 Am 
!§2 6BLy;ikiScBfiitll8S3 3 
[0 0 5 5] BP*.. m&^-:fyif3 7Amm:i>-t>h 

izm&^mm-^ti^t, -tra^Dx*-fe>+>-4 in, la 

4 (a) S;l>'gl5 (a) T*TJ;5(r. 3gifit«illl)EV 
ac;i5^^$tlT, 05 (b) T^-rj;^!^. IE (+) 
¥iST'P':>U"<;l'RtXft (-) ¥S?TA-f U"^;l'<i:i^-5 
5EJ^fecoai;^fi^S$rm:/jb> ^n^SiJ^lH]?S4 2 

©J«|5]ifS4 2H. ■fe*D57n7.,^-t:>-y-4 
m:^J<t^S*in':7^'>^;K A-f U--^;WSr«IS-rit S:tj^ 

ai-r-st. ^m.mi&r!b^iimmL. oa'-^'hki 

5©lO©T-A2 0U<Dh5>yX:$' 1 7USCXg^3 
>yA|al!S2 6«h7>vX5'2 7 £t^<D h 7 > vX^' 1 
eUTiMl ew&t/l 7 V. 1 7W?&:t>'$-ii--2)<, 5E 
f::. *rjffli@K4 2«. 0 5 (b) l:^-r«t'5t:> -fe'Di^ 
D7..^-fe>-y-4 1 *^e,coai::'jfi^S(D3:±0Rt>*iz:T*^ 
D^^^S^mmmmEEV a c ©■tfp^nx,^<£«^aif -5. 
[0 0 5 6] ©JISIilK 4 2 «. 5!8SmiS«EE V a c Oif 

pi7nx,^&«iai-r^i:. :in{cso'€rPLL$fjiBi{ci 
•9. 0 5 (c) s^mnwnEEv a c \zm 

mvrziE^m<D&m m&) mnvR^i^^si-r^o mm 
mn4 2\t, mmmnvRii-^^^m^mn&y a com 

[0 0 5 7] ^mm^4 2\t. 9\-^(D^mnmiz^^^ 
ntrnmi^tzm-tizii. mm^mwiWimmir^, bp 

*Jffll|plK4 2H, ^fig«jg«)EV a c OiE ( + ) * 



iStRtKft (-) *iSf«^:^IC*3<.iT. 5^3-7A|5iK2 6 
Oh7>vX37 2 7 lO«7-A20U© 
S^>v7,^l 7U$:t>$-a-§. $i|iai|Hl?S4 2(i. 5t 
■r. 32SS^l:ig«BEV a c (114 (a) 
e.iE#lSE'v<D-t*Di7P7>.^.ififi§TikffitSfliilHl!S3 3 CD It 
'ru;^:5'3 3blcy-hfI^^-^ASJ;^l:/i<9> U-^ 
T, 1i-f UJ^^'S 3b©ffl«ffifflH. 04 (b) IZTp-r 
ct^lr. BS«i:;^j:S. ^-CO^, ©)i»lH)!fS4 2 04 
(b) II^1-J;^tr> -y-f 'JX^'3 3 a&t>'3 3 broil 
mfiifflAS||8>!r(r:*cir;^j:SJ:5{r-?-ro-y--f 'JX^3 3aS 

zf3 shiz^A^y-hmn^mmr^^^izu^. 

[0 0 5 8] MLT, +)--fU7.iS'33a^L<H33b 
;i5:t>tTtr^'5WPBllr*3ViTli> 'JJi? h-ZP 3 4 timdit 
7)«fiitnTU7i7 h;U3 4{r«fiSx^;|.:^£-7)S#8[$tl. 
•th-f U X^' 3 3 a < n 3 3 b Iz^- hit^d^-^A e> 

tii^Of^fDflo-^roy- hmmzmm\^rhy>i^7.^ 

2 2S::^M.T;n*«v5"U 1 3 ^tl-5± ^ l:;^oT, 
/\->yx'J 1 3*i#BE$nfcmJET36«$n*ct5(r/i 

04 (c) iZ7f:-r^'i\z. %^izmm-r^. nvy- 
•j 1 z\znr^^m.<Dmm\-i.. mzw^-t^, a-^xu 
1 3\zn-r^%mm.m.\ h\tMmmm^\^m4 oiii-p 

T^m$tlTf&JfflllHlSS4 2(I-^Ae.*l^J;p(C/ioT43 
0, MfflllHl!8 4 2tt, 5B«moStI b7j5R>f«MlrJS-r^ 

<!:, .^(DmnitmmmzWfit^, 

[0 0 5 9] BP*, . aWlHlK 4 2 li. S?jft«Mm)E V a 
c*5iE ( + ) i<ijSc7)«^{CH. 5t-r. 1* >>'t-^lH]!§ 1 
5(D 1 ■:?C07-A2 0 Uro K^>v7.5' 1 7U^:t>$ 
■a-. :^iSEfitlglHl?S3 3<D-y-'fU;^5'3 3b<&*> 

^-tt-g.., Z.fWZ^'O. -9- -f 'J 7,^3 3 b, h^>>'X^ 
1 7U. :/-f:4--H3 3 cS?>'<J7i7 h;i'3 4 0«?ST 
UTi^hJlSA iz^mmMMM I a c Amtl, 'J 7i7 h 

;U3 4 (i«ax:!^;i'^-*ssm3n.5o :i<D>j 7i7 

3 4 {rditns3gijSt«il««t I a c fi3S8it«ditM{±}8§3 9 
l;:J;0^ai^snT«^m«fiit I d <!: LT$'JWIhI8&4 2 

[0 0 6 0] \'y>z^Xi$' 1 7V<D:t>mm(DmmiZJi 

K>^mnmi di)^mmvxznAmmmnvRJ:K)±\z 

f3.^L. m^M^4 2it. hy>~J7.^ 17 V^-ty^ 
ti-, hy>i^X^ 2 7 ^:t>:^-ii^, ZtHZ^K), U7 
i7 h;P3 4tr#«Stl/i«fi5x^;U:¥-(i-y--f 'J7.^3 

X>it2 2(C-^X.en. Mtl. h7>v7.^2 7^&^L- 
TA*-y7^U 1 3IC-^A^tl-5cfc^(Ii^tO> A^t^'J 1 3 

[0 0 6 1] ^(D^. ^mmm^m^ 3 9 o^mmm i 

dJ5S«iJ>l.TSifl«^VRJ;i9/hC;i-5i:. *JfPlHlK4 
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1 7U{'-^;^^n^y- hm^SyttHS (d) 
CO 0 6 2] ^mmMm&V a c^J^ft <-) *&CD«^ 

1 7UJ;:4-Ae)n^y-hffi^s z «05 (e) tr^-f 

[0 0 6 3] in*., S<JP[Hl!S4 2tt. 0 5 ( f ) Il^-T 

=t5ti. «iai«fliii df)mmmnvR\zm^i!fr^^^iz 

n\z^K). ^mnmi d«3?«t«iiiiiEvac ti^ffl© 
lE^mikommizmm-^ti. ^mnmmmi acngis 

(g) {r*-rJ:^{i;^i'5. 

[0 0 6 4] ffiLT, A*>>7"u 1 3 (Dm'f-mnmtm.m 

m)E«iaiS3 8 {r±oTMai$ttT$iJ«ilHl!S4 2 t-#;^ 

3(D^^mmEEAm^m\zmr^i:i, ^fem^Ttwwu 

Th5>v;^^i7u. 2 yRuf-y-'i'u:^^' 3 3 a, 3 
[0 0 6 5] :^mmmiz^niiL. -f>^*^ 

v-a^^-^l 1 S^iK»-rs«^tr«> 5"3->M|Hl?S2 
Ih1?S1 5 ^PWM$iJ||-r^ck5i3LAc<7)T\ -f>^^i7-> 

1 (Dmmm&izfs-cx^a ynm^2 e ^^jeai 

5^3'y/1tLTf^ffl5-&, «L<1±. -f >/\*-5'I5|?Sl 

-f >i5^i7s>3>^-:5'i KD^^mm^nmiznfivz. 

[0 0 6 6] Mtr, A>y7^U 1 3<o^«P§{r«, KidB 

5UtA*-yx"J 1 3WftSS5^t(OrBl(rUyi7 h)V 
7VRZf2 7<DM:fS^-t>:tyUm-r^J^'^lZVtz(D 

T\ u 7^ h;i'3 4 \zn^o)^m.mmf^^mmmizmm 

-f)tl-0(D7—A 2 OUSCX^a y/m^2 6 Sr^fhLT 
n>>xU 1 3t'4-AetlT;im^5iS«$n-5J;'5tX)i 

[0 0 6 7]t^^T, «iE*<i:{iS;iO. SSJi^t/ft^ao 

5^3 5'A0!S2 6 =s:mwthxmmmn4 2<Dmmrci-fx 



x\ -^m^frmm^m<T^:itf)^x^^<. x. le 
0 (V) ^t&cDA'yT-u 1 sd^^LT^nj^ofcist^m 

•J 1 3{r$a{r^ll-r^:i<i:*^T#-5t)<DT*D. ^gffl 

mizt-Dxmtbxmnx$}^, 

[0 0 6 8] Mil, Ay 7" 'J 1 3<^)3femi^tr*5ViT, ^ 

^fB«i!i*«3gfig«i!i(D«^trti, ^JtBlHl?S4 2H, ifpi? 
P7.,#,-t>-tJ-4 1 c7)tt5;^;m^fra-:p'i^T5efiSt«)®««EV 
a cCD-fe' P^D7.,^^^^mLT> ;itllcS-d?l^T3?og« 
j!i«ffiVa c l3|^JWL/::*ifi«^VR^#, 
)IVR{r^Sit«i^«gitI a c ^«lffi-r^3^fiiEmflK^*mS 

[0 0 6 9]tl£^T. ^)EEfflUTi7 h;l'3 4^fflV^Tt) 

izt^-t^^m.mi^i(Dm'm'hnrio:ztA^x^^. 

[0 0 7 0] X. mmmf^4 2ti, /iyy-V 1 3(7)*lt 

^fri3i^T«. A*-yT-U 1 3(D5S«!S(i^tte.^a;t±St 
^0itlHl¥S3 3©-y-'f UX^'S 3aSL<«33 bCDii« 

mi^^iiz.f£t)'ti:^j^'Dizvrz<Dx, nyj-^} i 3{r*f 
-t^m.mits.%n^m±r^:^Lmx^x. A^yxu 1 3 

[0 0 7 1 ] ±M%m.mzi5\^^X. A'-yxU 1 3<D 
itmm\Z. P>T-*>-9-2 2 1Z/\'yxU«(±yi-g> 1 6 0 

(V) £t±<0«)E (fi^Atf 3 0 0 (V) ) {r5K«b, 5" 
3-yAlpI!S2 6<Dh^>->'7.^2 7^, 3g«t«»lS^mS 

3 9 © L- < \t.%nMm^^m 4 0 cD«iffi««{:«t?< ^ 

{c:TillfiLTA>y5"'J 1 3 
<&-^tr-r-2) J; 5 J' L-T t) J; V^o 

[0 0 7 2] m&^nm7\-tip.mm<D^2(r>mikmxh 
Si^*ai5^i-©^<&itt?g-r§o m.mmWi2 3, 2 a 

f^\Z\t. X-f ■7^>yiHl!S4 3*S^jgS$tlT*5 0, Z.(D 
X-l" .y^>i'-[5]?S4 3(1, ^^-I'^-r— ^U^W^t- F 4 
6, 4 7^M5iJ(rWr^X'f -y5^>i7'^^fc^NPNJ^ 
C0h^>>^7.iS'4 4, 4 SSriiL^iJU^Ss^LTfllfiESnT 
l^^. -^-L-T, -f >;\*-^|51?Sl 5 00 lO<7)T— A2 0 
\J(D^^^.tz^W,il^'¥-2 ^^^l^ttHj^^it-f 
'JX:$' (fiilT, h^-f 7-yi7<J:|i;-r) AS^i^VX^WL 

mmy-iy3s\zi^m.-^n. x-r «y^>y^^4 3<o+ 

[0 0 7 3] 0 7iri3V^T, Kdg^-iS'4 9CDlE]e$fi4 
QaUtt, ■i;*-A4 9b»«»B)cSn, pfBift^^SSO 
{rtt. ^•(D'>*-A4 9 btlft^-r-5':7:t-A=^7 5 0 
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a i>^mmn. 'simm.^m 5 0 ©j^.^sb 5 0 biku 5 0 

c H, 5 1 St>' 5 2 5 1 a StX 5 2 

a{C^E-<0±TI(l»3j;i?J^^t-^J;'3(Ii^t-:>T*3t). Sk± 

[0 0 7 4] ^tT« ifiiS«iifc^«jfi5 4(DIE)ST- 
H> «)^7,-f -y^'S ScOH^lgM-aSyt^J^J^-f •;/5'5 

J^)tallt*g^$tlTiiO, ^JBIX-r^^/^S 5RZ>'5 6© 
nJibJ^M-c, c«itflit^-:$'4 9<DA:'7Sai^t't^i^$n 

(0 0 7 5] SIX. EI6 iriJl^T. a >5'i7^ 5 3 W@ 

5 2 «iaSit«W 'J 7 i7 h 3 2 CD A' y 5^ >J flPJ^^^lI 

[0 0 7 6] MbT, -f >^'i7->3 >^:-3' 1 1 (Dmm 
RZf-i >:5''i7->3 >^:-;$' 1 1 (Dm±MmMU\znyy- 
ij 2 2©3te«(Dftf^(r-r>ViTli, ^^feSSStlHigss sw-y- 

-1'UXiS'33a, 3 3 bcDft*:)Oll h^-1'Tvi7 4 8;^^' 

[0 0 7 7] (4) ;^>y7^'J 1 3 WJ ^l^-yv':! 

v:c7)t^l3}iMiA^7"5'^3 7^^JAtt'^ffli oo 

0* t U 7 1/ -y -> o-X-f 5^^#f^ L T:t > ^ 
-So ZtHZJ:r). «iJffll|Bi?S4 2tt. 'r>yi7->3>^- 
^' 1 1 (©Ki))^- H*^e)Ayr U 1 3 ©U ->i^: 

[0 0 7 8] mih^-/y^3 7Aimm:3>±:>bizmm. 
^n^t. •tfDi7Dx,#,-t>-y-4 mmhfz^o 
\z. m^imns>&mi]L. ztuz^io. ummi^4 2 
it, PLh^mizj^<o, 05 (c) iw^-Tct^iti, 
mmmmv a c \zmmi^ftiE^m<Dmm mm m^v 

mm.}£v a c(Dm\^=&mmt^^^tzf3.z>xii'o, ^Lti 
izm-j\.^xsxT(Dj^oum'm^nt^'5. 

[0 0 7 9] MI?0?S4 2tt, U:7U-y->^^- FT 
li. >;n*-^'I5I?§1 5©1-=)©T-A2 OU, 

\z, 3SSK«il«ffiv a c Ti^iE (+) il^«©«^{rH, $t 

t*. 0U©h^>>?7,^ 1 6 U&O^T.'f 

>>5'>i^lHl!S4 3© h^>->'7.^4 5 ^:t>$ti-^„ CI 
ntcJ;^. /'^.yT-U 1 3©iESS^, zi^^i^^'SS, ^ 
'f:4— H2 9. h7>>'X3'16U. Vy-iTvi^^ 
8, n>-fe>h3 7 (^?^t«)g) , VTi7\~Jl'3 4. h 
7>vX^4 5St/A*-yx'J 1 3©ftSg?-©S?ST3SSSt 
mm. (nyr-^) l 3©i«f««ijit, 32DS«2!i'\©[Hl^« 



[0 0 8 0] hy>'J7.^ \ &\J'E(.TS4b(r>-ty^m(r> 

"b^tti^t. mmmi&42it. h^>->*7.^ i eu^ 
:t:7$-a-^. ^©^. 3ej^fl;ijSt^tti^3 9©^{ii«at;ss 

M'>LTSipft^VR J:i9/Ml?i-&i:. {fefJ!aiI5iifS4 2 « 

T. Pa©«)ftJ^»ii-rJ:^l375:^. 
[0 0 8 1 ] ^iM.mmm.mv a c (-) #iS©«-& 
{Hi. *]^|51¥S4 2H. 10©7-A2 OU©h^>->* 
T.^'l 7U$:t>$-a--&<i:i:t)l', 7.-i 'y^>'ifm^4 
SCDY^yyi^X^ 4 4^:ty^it^. c:©«-&©l-^> 
vT.^ 4 4©:t>:^-7»lfPtt. Wai© h 7 > v;^^ 1 6 

[0 0 8 2] Z<DJ:o\zm2(DmmMiZJ::n\:£, nyj- 
ij 1 3©U:7l/-y->illif^B#lr«. -f >A"-37[5i|fSi 5 
©1 •3©7-A2 0 UiT.'f >y^>^lHl?S4 3 itCJ:^ 
T}^^£$tl^|S*ffiffl^3 .yA(lJ;i9, A'-yxU 1 3©?5 
#«:'J (3S#x^;i.:^i-) Sr^gB©32flit«jlS(c|il^t-S 

j:-5!3bfc©T\ m.^t.\tmi'o , nnm^^m^m^^ 

It. XT-;P^-5a)*©efc#*0^c<!:7i^T#. X> 
fflffitn[SgA«^ST*§©T, n%U9imn\Z^<DWLm.7. 

[0 0 8 3] r^4. A*->7^'J 1 3 e>®^t" 
«^tr(i, ^te;?,-r^y5"5 5&0t5 6©*l)t 

(c-a) PBT^:t>$1+Tifi«t^-^ 4 9 ^-:^|B]lC|5I 
te$-ti-sc:<i:t;:<k0. "5li!;»,^«5 0 &±#$-i+T. 0 
7{c^fJ;5tc. a>^i7^'5 3^:t7Sit. Tmz. n 
yy-') 1 3^&«^ei!i*lcKB-r-5«-&lcH, «aiX-f 
>;/5^5 5St>'5 6©«* (c-b) Pal^^rt >^f13-Tieflt 
^:-3'4 9^)£;^|p]ir|Hite$i*-^cit(:J;D. nJiftS-^ 
«5 0*TKf^-&T. a>5'i7 5'5 3S-:t>^1±*. CI 

[0 0 8 4] 08 S:Z>'0 9 ti*^BJ©^ 3 HJfi^JTfe 

ti. ^—^-i LXy^vl/T.^-rJ' 5 7 €rfflt^/tfc© 
T% ^^~>^7.^-^ 5 7«. ffiSS:ffiC»JAtf 3ffl©7.7^ 
-^'3'f;i/5 8U, 5 8 VRDtS 8WS:W-r-5:^5^— 5^ 

5 8i. m7i\t. ^^t-yyi.-m- 

(Nd-Fe-B) *^e>;^^j^tt#:^fflVifc*^ 
LT, X5^-^'Zi'f;i'5 8U, 5 8 V3SfcOt5 8Wtt, X 

^-i^^^n, -ew^-s^n-f >/^'-^'I5]i^&l 5©ai 

t)i^'^2bV, 2 5 V&0'2 5W{C:J^igt$nTV^-&. 
[0 0 8 5] MLT, y^vU';^^:-^' 5 7 iZii, 

©±5ti, p-5'©i5jefi!:s$-«im-rs*-;ns^^j&^ 
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4 :Lt\^(D&m^mmi-y)^>^(D^m^tiimn^m 

^ 1 6U75M1 6WSt/l 7U7!iMl 7W{r*f-r^ii« 

4 2cD^cDft6©lljf^H||lSliii««J<i:l^»T*'9, m-D 

5 7 Srffltr^;t«'&Tt). ^ftSm 1 *SS0>ll^«<O3a*Sr# 
^^t;^i^'-e€§o i::-5T. 5 7ron 

Nd-F e -BA^e>^j:-5Ktt#:^fflV^fc*XSa 

[0 0 8 6] :i<Dm-^. mi 0) o'e-^ ill 

S:ffltri-5<»:, U^mt!\i. 7'v<DEniJ0«ffitiPW 

[0 0 8 7] :inizMLr, ^(Dmsmmmiz^rni. 

T'^i^ l/X^-iS' 5 7 ^^#Nf«)[Hlfel^£A±TI5Ite$1i 

^t^trtl, *iJffll|HllS4 'r>;\'-3'[5]?Sl 5(Dh 

7>i^X:$' 1 6U7iMl 6W^L<lil 7U7iSl 7W 
1 0 0 (%) i-r§J;-5tr^J1Blf ^ 
<DT. PWM*JWtI«-:?<a]tt«JE(DilSiajS^^i-tCj;^ 

telh-r-5;ii:*^T#-&o ^LT, :7'^ v IxX^-^' 5 7 

^«^NfC7)iHite&*?STiHite$-a-^«^Tfe> t»e*cop 

[0 0 8 8] 0 9ti, *^5g#e><DSISItcJ;t)#e.*lfc 
1 3(D«roi*t 3 3 0 VT**o 09(t^JrAT7^P-y 

h$nfcS;S#ttA«, mm(D^-^(DmW]mm.izJ:K) 

^-^7^ffi»UT, «^gf!;»<£8 0 km/hT'^ff 
7CD^t&H. 330 (V) , 10000 (r pm) , 1 

0 (N • m) mw}m\ziot,-f^=E-^(Dmm^m 
(D±m^nmt3 3 0 (v) > p-wuj'zL-^^iis o 
(%) r*-5o t^. m9<Dmmm^ (») . 

S (d e g) TS)^c 
[0 0 8 9] Sfc. laQcf (lXTy^n-> h$ti;^cigS# 

^->UX^:-^5 7€rffii!)LT. «^ai(j*Sr8 0 km 
/hT^ff $-a:fc»-&C0:/7->^7.^-^ 5 7(DP-^ 
MS1#ttT*-5o 5 7©^^H, 6 6 

0 (V) . 1 0 0 0 0 (rpm) , 10 W ■ m) T$> 
0. ffilblBftriSltS^-^'ffildgei 4(D±|p!K«JEH 
3 3 0 (V) , EWMxi-x-^He 0 (%) Ta&s. 



[0 0 9 0] m9^^^m>b*^ri^oiz. i&S4#ttBH. 
iaS!|#ttAlrltbTii#KSiilr*frsiiS±#A^fi< ^ 

tl, ^3 -yAI5I!S2 6 $r#EEffl^3 -yAiLTf^ffl^-it 

A*-7X'J 1 3(D«EEJ;Dt>ffiV^^fe«l£6 6 0 (V) (D 
r:^^^!^^^:-:? 5 7S-ttfflT^, ZtXlZ^-oX. 
t|W|-jS^2rt#^OTPWMxi--r^' SriS<-r-5v:t 

[0 0 9 1] BP-^. A*>>T-'J ISlXl 3««EE:i5^|^1;t 

t/^i' 1/7.^-^5' 5 7t'J;oTBfl^tl^Clltejaffi^# 
■Strli. PWMxn.-X'C Sr2<gtr-rntt*ai^„ ii^o 
T. PWM5^a.-5^^'><)i;»:#</<t-p^c^ffltPWM«^ 

iz'^^ti^^mm.eSi^itm'pL. ^mz^-^x. zf^z^ 
[0 0 9 2] :i(Dmmtz^^um±w<Dmmizj:'o. ^ 

S^ffl 1,^-5 b*^«7&^ofc;55. l^±(Di:^izm3mmmiz 

-F e -B^^iti^^^ms^m^^Th. ^(D^^m^ 
(Dmmizx^^^m^mM'i-^^ztmx^^, w-:>x, p 
-^(D^^m^izmM^<o^m:fi(DM^^mmm^^m 

mi^^zii^^x^^ mm^fr^:itA^x-t^o ± 
m^mmx\t. ^\m^(Dm.\^wtLXNd~F e-B 

[0 0 9 3] Sfc. ±tei^)!fg^JTti, ^-^<i:LT'f> 
^^i'VH >^:-i5' 1 1 fcL<H:/^->l'7.^r-^' 5 7 $r 

<, z.(Dm^\z\t.. mwi}m^tLxiiyy'i^'^-)i^ 

'f^t- K^^r-r-SX'f h7>vXiS='<£: 

mA.\i-^^zynmm.=^:—'$') tabo. «eoT. iewjihi 
[0 0 9 4] sgfz, ±fB*ifi^jrn. nmmmmx-iy 

X^'^b<li:7;i- h hy-(7'yi7^Win^^oiZLXt} 

[0 0 9 5] ^(Dftfi> :^mm\i±mLrzmmmiz(D^m 
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[0 0 9 6] 

^fflia-r^ c .h/j: < A-y 7- u \z?\m\z%^t^ z. tft^x- 

[0 0 9 7] gid^J«3IB«(0^-^<D^S)^MtCJ;tl 

[0 0 9 8] lt*J^4te«©^-^(75^i!)^S(:J;tl 
«\ /tyxUcD?fe«P#l;:> ^1-g|5(03£iiit«im±&fioiilHl 

[0 0 9 9] W*«5tem(D^-^(7)igi))^^S(CJ;n 

m^mm'r^ztf}ix^^. 
[0 10 0] m^m6tm(D^-i'<Dmmmm.\z^n 

«. A'5/7"U(0^«s${r. *iJ1W^©«, ilteiBiimsSMai 

[0 10 1] iS*J«7fB««^-^'«Ki(iSIStrctti 
^&(Dmtiimmm^m\zmLtj.\^^m'^i,z\t. ^EEm^^ 

[0 10 2] m:nm8$im(D'E-^<Dmm^mi,z^n 



li'. mmmmz!^^simmmf)^'bmti^mm^m'i^t^^ 

^m.mMmEE(oid-{7msi±oymmiz%n-r^o)x. 

tt^^j:z)izm'mt^z.ty)^x^i>, 
[0 10 3] mmmi mmo't-i^ommmmiz^ti 

t)iSt^^^lIt)5^3 AlHl!S^[S$JEfflg^3 •> At LTf^ 
ffl^-&^©T% iS*]Sl 0<»:l^^(O35<>*7iit#e.tl^. 
[0104] 1 2 12«60^:- J;*n 

it, =^-:$'<Dm'hmf^izmm-^tl^t3itHZiH,^X, A'-;/ 
x>J(DSas«)I:^Sigilj[H]¥ScoPWMxj.-5r^:^M 0 0 

%iifS.^^mx"E-i^ izefim^ti^(Dx\ ^t-^Rum 
[0 10 5] K^JKi ifSM.(r)=^-^ (Dmm^mz^ti 

\t. /■^yv^<J(DUyUyiyzxmi^f^iZ^(DmWX^)l^^ 

^-^'cDBih^Btr.tna. 5^3 v aihi?s<^ h'^>>;7. 
[0 10 6] $mmi 5fe«J(D^:-^C0iEft^MtlJ:tl 

[SBofKWiittl^] 

im 1 ] 1 (Dmmm^7n-rm%mm^m 

m2] ^-^C04#1411 (^(Dl) 
[03] ^-^(D'^^m (^(D2) 
[04] /\*-yT-'J<^3^5mi^(OS^g6©iSEilg0 (-^-c^l) 

[0 5] nyv''}(Dmm^<n^^<Dmmm (^(d2) 

[0 6] *fg ?g 2 0*SS«S|<&*-r 01*8^0 

[0 7] zi>-s^i7i^(Dm^m 

[0 8] *58W<Dm3*Jfifi«ISr*-r0l48S0 

[09] n-^(Dumn^^7f:-rm 

[010] iie*^J?&^t-«^W«lJEi!c0 

[w^omw] 

0®tf> 1 1 li-f >yi7->3 >^-^' (^:-^) . 13 

(i/N->yx'J. 1 Sli-f >A--^[Hi?s (ffilljisiK) , 1 6 
U75M1 6WSi;Ci 7U75M1 7WliH7>vX^' (X 
'f-v^>i''^^)\ 1 8U7iMl SWROti 9U7!rSl 
OWfi^^'f 3jN'f-;U^'f :t- H. 2 0U7!;S2 0W« 
T— A. 2 2Ha>5'>+»-. 2 6(1^3 -y/^lilgS. 3 2 
«ittSS(|i|'J7i' h;i.. 3 3 H^iSSiiitlHigS. 3 3 a&tX 
3 3 bti-y-'f UX^'. 3 4H5:5aiffliJ'J7i7 3 8»1 

itDft«]E^aii§, 3 9(a3gat«i«^{t}§§ (i^mmmm^ 
tb^©) . 4 0 ii5fe««oit^ai^ (itijiifflii«ijii«iai^ 
. 4 ni-t:p^D7.,^-b>-y-> 4 2n$lJ^al|HI^s 
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[^mmjE 1 ] 

[«IE(*9S] 

\^^m-t^2m(D7.^ y^>^mf^mM\zt^m.\.xti. 



^y7-^)\zm,ij^Wkmr^ii^\z\-mmm^Bvntvx 
mmmmznvj-^}<Dmmm.K^^ii&v. ^^—S'^-hti^ 

^-:?5!«1U£^V\*>y7^'J«QE<tDi«l.^«^»C(i5^3 -y 

^■ty^ymm-t^z.L\z^r)^^m=f-3 v^tx^xw 

m.mm.m^^mk.x. ^<j)^mxti^'^m\z'stmm^}7 
i7h)i'mm.-^rLX\^^^tiit>\z. iEmM^:h^=f-t(i 



A CD AiljT. 5^ > ^7**^ * :t > :t 7 ©J ^ ;i <h (I i 
0 #£Effl 5" 3 -y <!: t T fPffl $ -B- i 13 eifiK ^ T C i 

imMme] /•^yy^^jiziM.n^^mmm^mia-r^m 
\zum-t^j^o\zm^-^nx\'^^zt^<^mtr^m^ 

[m^ms] mwsmmz^mizyy-i:^^-)i'y^:t 

- \i^m-r^2m(D7.^ y'^y^mi-^mmizmmhx 

stmm^^^^nMmmzmmvrz'iE^i&<Dmmmmz 
iitse^-a-?) <t ^ \zmm-r^ ^ ^ nx ^ c t ^ 

1 0 ] wmm^\zm^\\zziy=Ty^ti^^u^ 

M- ^ mxii tu^^o \zmmr^ ^oizm 

J; ^» {c«^$tiTii-5 :i tSri^lSit-^W*:^ 9 X\i 1 

[it*«i2] ^-ya^m^mmizmm^n^inijiz 

5^^*51 0 0%y3i^^BX=i:-yiZmM^tl^.iiViZm 

^ $ nx s i i i -r * 2 tBico^- ^ <D 
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^ ' t (I i o T. /N* y-T^ 'J W U 7 1/ -y ->3.»jf^B#lr 

^ J; ^ ic«fi!c$ nx -2) :i t ^4*i5[ t-r 8 

:i— F t' -2) 2 f@c7) h 5 > V 7, 5' 7S ^ h ^ 

y-yT.^'Ei^a.-Mzxmj&^nxi^izt^^mfr 

Mo 

a 1 1 4<Di^Tn*ncE«c^^-^'roffi»iis. 

fsi>R3gi6i 2m(Dx-<-j^y^^^^mmizmm 

^(D-i yn-'9^mzm\\\zMm.^ti. zmnT.^ -j=f- 
yfm=i-t:m.m\zmm.\.xfs.^ ==f--^ -vn^^iL. 

x^-^ j-f j|/So:d-^»^l. HtitB-f>y\'-<$^iBig& 
. r MtH; t "/ ^ ' J ^ g) g:^ Titft^lft ^ ti ^ ;i ^ T ta 

-n(r>is:y^-y^my)^^t^t.\ z:tv)^Am^^ -vABgSgr 
^ 3 -y yi y bTf^ffl g - a- ^ :i ^ X. flftia/N' ^ u 

-DTHfi§B^-^trffima^»f f'^-^^1#M.h-r^it^ 

HI 1 h(nmri-b^\zWM.<n^--9<DmM\mm.. 
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